Silencing porcine genes significantly reduces human-anti-pig cytotoxicity profiles: an alternative to direct complement regulation.
The future of solid organ transplantation is challenged by an increasing shortage of available allografts. Xenotransplantation of genetically modified porcine organs offers an answer to this problem. Strategies of genetic modification have 'humanized' the porcine model towards clinical relevance. Most notably, these approaches have aimed at either antigen reduction or human transgene expression. The object of this study was to evaluate the relative effects of both antigen reduction and direct complement regulation on the human-anti-porcine complement dependent cytotoxicity response. Genetically modified animals were created through CRISPR/Cas9-directed mutation and human transgene delivery. Pigs doubly deficient in GGTA1 and CMAH genes were compared to pigs of the same background that expressed a human complement regulatory protein (hCRP). A third animal was made deficient in GGTA1, CMAH and B4GalNT2 gene expression. Cells from these animals were subjected to measures of human antibody binding and antibody-mediated complement-dependent cytotoxicity by flow cytometry. Human IgG and IgM antibody binding was unchanged between the double knockout and the transgenic hCRP double knockout pig. IgG and IgM binding was reduced by 49.1 and 43.2 % respectively by silencing the B4GalNT2 gene. Compared to the double knockout, human anti-porcine cytotoxicity was reduced by 8 % with the addition of a hCRP (p = .032); It was reduced by 21 % with silencing the B4GalNT2 gene (p = .012). Silencing the GGTA1, CMAH and B4GalNT2 genes in pigs achieved a significant antigen reduction. Changing the porcine carbohydrate profile effectively mediates human antibody-mediated complement dependent cytoxicity.